Objective-To assess the effect of physical activity on plasma fibrinogen and factor VII activity and thus on the risk of ischaemic heart disease.
and to the amount of fibrin deposited.' Factor of Preventive Medicine, Medical College of St VII activity iS also associated with the onset of Bartholomew's Hospital, ischaemic heart disease.'2 Whether high conChanerhouse Square, centrations of clotting factor are of causal Acceptedfor publicaon significance can also be studied through the 10 January 1992 effects of known determinants of ischaemic heart disease on their concentrations, a clear example being that of smoking and fibrinogen. 29 'O The protective relation between physical activity at work" or in leisure'2 and the incidence of ischaemic heart disease is also well known. Because this exercise has to be current and continuing to confer protection against ischaemic heart disease'2 there is growing reason to believe that vigorous exercise modifies the acute thrombotic component. Pathological findings also suggest that the protective effect of exercise against ischaemic heart disease is mediated through a thrombogenic rather than atherogenic pathway. Thus in the National Necropsy Survey, Morris and Crawford showed that there was no difference in the extent of coronary artery atheroma between those previously in occupations involving light, medium, or heavy physical activity.'3 However, the prevalence of lumen occlusion and, in particular, of large healed infarcts was highest in those whose previous occupations had involved light -physical activity, intermediate in those involving medium activity, and lowest in those involving heavy physical activity. The conclusion that exercise exerts its effect on ischaemic heart disease acutely and the practical, preventive implications would be further strengthened by the demonstration that it influences probable thrombogenic mechanisms. We therefore investigated the relation between physical exercise during leisure and plasma fibrinogen concentration and factor VII activity.
Patients and methods
Participants came from ten general practices taking part in an additional study during the screening stage for the thrombosis prevention trial (TPT).'4 15 The purpose of the TPT is to evaluate the effects of low dose aspirin (75 mg) and low intensity oral anticoagulation (International Normalised Ratio (INR) [1] [2] [3] [4] [5] Strenuous exercise, plasma fibrinogen, andfactor VII activity be smokers, drank more alcohol, were less obese, and were more likely to be in nonmanual occupations. Table 3 shows mean values (taking account of all the independent variables). The effect of strenuous exercise on fibrinogen remained significant and was probably similar for cholesterol. When the analysis was repeated with simultaneous inclusion of these and several other variables the association was not significant, though measured fitness was associated with a reduction in fibrinogen concentration when all the variables were included. In a Russian study2l regular physical training in patients with ischaemic heart disease led to a fall in fibrinogen concentrations by comparison with an untrained group. It is unlikely that the significantly lower fibrinogen concentrations in those reporting strenuous exercise in our study are the result of a selection effect due to health. In particular, those with a definite or possible past history of vascular disease were excluded either at the note-search stage or at screening.
Some misclassification of exercise grouping is likely to have occurred, probably in the direction of over-reporting of strenuous exercise by men who did not in fact exercise to this extent. If so, the true difference in fibrinogen between those taking strenuous exercise, on one hand, and those taking mild or no exercise, on the other, will be larger than our results suggest. We did not enquire about physical activity at work but few occupations now require heavy work and most strenuous physical activity currently takes place during leisure.
The differences in fibrinogen concentration in table 2 between those taking and not taking strenuous exercise are about 0-10 g/l. The relation between fibrinogen concentration and the incidence of ischaemic heart disease is strong. Based on the results of the Northwick Park Heart Study2 (in which the strength of the association between fibrinogen and ischaemic heart disease is not atypical of the other prospective studies of fibrinogen), a difference of 0 10 g/l would alter the risk of a major event of ischaemic heart disease by about 15%. ' 2 who found that it was only vigorous exercise that conferred protection against ischaemic heart disease.
The relations of frequency of strenuous exercise with the two clotting factors (table 4) call for further study, to establish or exclude an effect on VIIC, in particular, because it is possible22 that this does respond to very strenuous exercise. There may well have been differential recording inaccuracies of frequency, those claiming to have engaged in strenuous exercise only 1-3 times a month perhaps tending to include a higher proportion who in fact only took mild exercise.
While physical activity probably raises the concentration of high density lipoprotein cholesterol, it has not been consistently associated with a significant reduction in total cholesterol or systolic blood pressure in other population-based samples of adult men.2324 Our findings are consistent with this conclusion for blood pressure but suggest an effect of strenuous activity on cholesterol.
The several characteristics that probably influence the risk of ischaemic heart disease through an effect on fibrinogen concentration include25 advancing age, obesity, diabetes, smoking, use of oral contraceptives and the occurrence of the menopause, low-grade occupation and job "stress", retarded growth during infancy,26 and (protective) moderate alcohol consumption. Many of these characteristics have similar effects on VIIC. We conclude that the protective effect of strenuous exercise can probably be added to this list, further emphasising the central role of coagulability as a mediator of ischaemic heart disease risk.
With the recognition ofplasma fibrinogen, in particular, as a strong and independent index of the risk of ischaemic heart disease and the growing availability of fibrinogen measurement, there is increasing interest in aspects of lifestyle that could reduce high concentrations. Dietary changes have little if any effect.2729 Stopping smoking is the most effective measure. As table 2 suggests, strenuous exercise may confer an advantage in both smokers and non-smokers. If verified and more precisely quantified in further studies, the apparently beneficial effect of strenuous exercise on fibrinogen could provide both doctors and patients with a valuable and practical incentive towards prevention, particularly where the risk of ischaemic heart disease is substantially due to raised fibrinogen concentrations.
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